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fttmsiao&sg i mmm k> ^10^8^250 




;n± 


1±m&AB*±fc*&&ffi<D r^ft#H70#Sl8^J \z 




^CSA^Tfr-httl* 3 TB ll#Bl*iR3* 
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100102668 















(54) ^M^;u7wu>^Rt;-€-n*-^rLT^sESifflfi6«j 
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Utl 3 




Ar 3 



r, . Ar 2> A r 3 . . A r 4 (i-e/l-ffL^L 
£tkL. Ar, „ Ar 2< Ar 3% Ar 4 <7)^3r 

T*Sf*#3B 1 Kiett^^^-^tt^R^^^ >r 'J ^ffl 

ft. 

[19^3] Ar, , Ar 2 . Ar 3 . Ar 4 
C0^-=5r < fc t Iht o£\ N - ffiS7;K/l/- 4 - b U is 

[ff^JS4 ] N -<£M77Mf 4 - b*'J 
n-^^/p- 4 - try ^Vi^-C'*>«»lf^3i3(;fBSt60^ 

[»^3I5] A ri> Ar 2> Ar 3> 0 > Ar 4 
c^5:<£:ilA£:oa\ 4-N. N, N-hUM7^ 
=*/l/7* S/7i -I. IS*3S 1 Xti 2 fcietttf># 

[ff^JS6] 4-N, N, N-byft7;^7S 
7 7x-;HA\ 4-N, N, N-h^f^75y7 

[ ft^JS 7 3 1 ~ 6 ct)V ^-Tixj&HcIsm^^ 

y&&mx>u7< v >mfc*ttLx%&mmL 
[ it m 1 1 3 is»ij£«Rd%&6i>j-cft * m?m 1 o 



{00013 

fcRW*. AOPifflteii. *»HJ<oBKffljS!|ijti, so 

■t< . &mmco&*^mwfo&wms<7)mmpib tx 

[00023 

comm. mmMco^coftm&zfttt^titbmwM 

& i t tfWmWAIfZ ZtlX W^jtti: ^ 
a N F^C S F ^ t'cOtlSttgai^^ »H 

[00 033 ^«crtTm«i-4fi§eBBR« 
BB&tf>£jStt. ^mxfoUffr*)Xtc<^\Lcr)~mX'h 

x. &#ftcom%z&msmmizm&LxmmMZ3m 

i>mftztix^&&. immmx'*>*)jEw;MM*:i>&m 
•?&zbfrt>&<<miftmi i 5\zmzLx^&. 
[00043 — $>hU<ni$)V7 < o -ymti&Mm 
Mffi&b'lzmttL. :m:i/-f-*»t^;i:t 

.to. &ftftcDmm*tt&<tz^xmimmmz±mz 
itx&mmzm&zit&zbw&iiizti. tmwmm& 
com^imm<7)Ub^bLxmmztix%x^z>j)K v 
-v-xzmimizmMZttvtiittb'f. mmm< 

ftmzh&i^lzteMMtf^^b'coX&Z^-f&hcr) 
[00053 

v wset* i> <dx$> h . mmmx-w^mmiz 

&tfmmLX^&Zbtf®matlX^& (A.V.Peskin, 
etal., FEBS Lett., 78, 41 (1977); V.Leroyer, eta 
1., Cancer Res., 47 , 4771 U987) ) . *%W^<4. 
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X'X 9i^V>50&tt£^r-f St Yu^vvViuV ( • O 

h> iz$m?zzt&-?ztu3:. &MM*mmmz®& 

[0006] *3&bjj#^ m8teMtoV7 < v ym 

**«wutsoDSttSrirL, 

tt-y&&m#>\s7 < v ymmt. ^mmtz^mmzm 

[0 0 07] 

( 1 ) 




r , . Ar 2 „ Ar 3 . $.1/. Ar 4 {i-Hx-?-'i-L?!fc£L 

Sr^ U Ar, , Ar 2 . Ar 3 , A r 4 

< fc i> 1 fflW^^>tt<03l*^S^F#SjST* 

[ o o o 9 ] £ fc, ^H^fi. urae— ( i ) x-mz 
ti&mm*t>*&mm®j$Mizm-r&. xmiommm 

mztmftnwmmi: . ^mx-^Y^^^iv 

t&m*h z b tfX'i* ihHa^f^? y*;i«WW2MX 

[0010] 5E»«fflBt;:< ^tnSJKbB* 

(SOD. ^^7— tf«) 36*50* L"C^&ifc**»l4»n 

^^^^vijjv^mzm^x^h, muz. &m 

IIWLLC-WRC-256W}:, IE^«C0BRL 
- 3 AMHB. Tt^inMimm (Cu, Zn-S 

OD) «7)SODStt*sr^-*i:»:<7)^io«tdfc:53r 

[0011] 

[*1 ] 



#51 mwrnz^nwrny 
m & 


I C 5. 




[X10* U/m„S^l 


LLC— WRC— 2 5 6 ttBS 


8 ± 0 . 6 


B R L — 3 A»aa 


2 2 ± 1 . 2 


Cu. Z n-SOD 


7 6 0 ±4 5 



[0012] icoi a iizmmtzts^xti, mrmwuz 
— at* ( i ) x-mzti&#**y&&m#>i'7 < o y$k 

$ £>k. *m&x> j j-*y&&m#/\s7 < » ymm. 



*y&&mx)V7 4 vy$m&mziF&Lx^xi>. * 

—J b* v )V b Kmt &Z\b tfX' ^ftFn 

is y it* /P£4£j£-f $> Z b tfX* £ & V \ U^oT, 

Mb LXW*>xm%h<7>X'%>&. 

[0014] *$m<7>*jtty®.&m,tfi\'7 h v ym» 
ttytiLnmtt^x^&zbzmmb^&ixnx'fo 
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<7>i>X't>$>m3%cDi>coX'$>'yXi>J:\\ Jr^MMtLX 

ta. mmmi&<DhcDtLxteMz-i£. ^y-eym. i-y 
?^>m%zfrhmmztiz>mx$>*) . *ss?iS3^*><o 

i: LT «4 . 1 <IXti 2 <®Jilt<^3gM^ . MmW^Xii 

mMm=?z^& 5~i op«o#^xti^^coii 
[0015] ^n^<^^s«isoDjstt*MS3ffif^ffl 

(i 1 — 6 <DIt:^Xfi^t^«T/l^l^. T 5 y 

mmLtzimirj^^mxmm^tix^^Ts.y 
cooi6] jmtmi&rt lt 

Mifcf. 4-N, N, N-h^WS/7x-^ 
4-N, N, N-h'JxWi7 7i-;H^' 

C04-N, N, N-h'Jtt7^WS/7x^ 
N-^f-/P-4-b°>Ji/*;«. N-ac^-4-f 

U ^*^rt*cON -i£M.T>V*)V- 4-t'J 

[0017] *«t$J<Z>1»fE-«5S (lXOAr, . A r 
2 , Ar 3 . St/. Ar 4 fcfc lK^^V 

<n-c»>h. *mi<vm3d.-&& ( i ) -c*s*t*xr^3j- 

t LXH. Ar, . Ar 2 . Ar 3 , SIX. Ar 4 ^ 

n-*^- 4 -try i?)vm&z<7)N -mtriv 

^r/W-4-t*y S^S. XJi. 4-N, N, N-h'J^ 
*/WT $y:?x-;l^3ri:cD4-N, N, N-h'Jtt 
m^rS/7x-;HT'l,SM, Ari , Ar 
2 . at/. Ar 3 *»N-^f-;P-4-tU> ? ;l^&Srif<o 
N-ffi&Trt^/l-- 4 -trying. X«i. 4-N, 
N, N-h'J^WSy7i- ;^=Srfc'c7)4-N, 
N, N - h 'jffilT^^f/l/T S 7 7 x^;Ht'l) 0 , A 
r 4 *57x-;H , C*4^ft > Ar,. at>\ Ar 2 

#N - ;>< 4-fj s/yuSSr t' o N -fflaRTrt"* 

Xti. 4-N, N. N-h'jyf;> 
75/7x-;H^r^4-N, N, N-r-'J«»77l' 
W^7x-yl^tl)0« Ar 3 . at/. Ar 4 £< 



yx^Htft^t^a, Ar,, at/. Ar 3 *fN- 
^ ir;l^- 4-t'J Ssjvmc fc'ON -«7/l/=*r^- 4 - 

h°yy;pg N xti. 4-n, n, N-h'j^f-^rsy 

7x-;^^4-N, N, N-hViSMTJU^JUT 
S/7x -;k^-C'S> 0 . A r 2 RVA r 4 *''7i -VPS 

[0018] ^Hj<^Hfris-«^ ( 1 ) tCfc ft* 

[0019] ^HflcTjmna-^ ( i ) T-a^&^ir 

3fr*-4£ fn-;^^Si7;Uf 

[0020] *m&b\&. mmt vx*?*-*-? 

•y h (Walker rat) ^i^COLLC • WRC ■ 2 5 6ffl 

m&vsoD?mv>m%:&>$im<r>mMfazm^x. &m 

[002 1 ] F e TM 4 P y P : —JRaS ( 1 ) COA 
r, . Ar 2 , Ar 3 , A r 4 N-X+JU- 

4 - b- u ^parcft * m&fc„ 

MnTM4PyP : — ( 1 ) (DA r 1 „ Ar 2 , A 
r 3 . StX. Ar 4 *5 ( N-yf;P-4-t'Jy;Pit 

CuTM4PyP :— « ( 1 ) COA r j . Ar 2> A 
r 3 „ RXf. Ar 4 i\ N-^f^-4-t'Jy;«t 

F e TMA P : — flft* ( 1 ) ^A r , N A r 2 . A 
r 3 „ St/. Ar 4 tiK 4-N, N, N-h'J^t;U7 

s/7x -)vmxh & mkfc. 

FeTSPP : — flfeS ( 1 ) <DAr x . Ar 2 . A 
r 3 , St/. Ar 4 *i. 4-^**-b7x-/Ht 

[0022] ^ U y^cOliS^iitg^SrfflV^T 

tfv -}f/P7 4 y viRJKj&WIWfc: 10. 50. 100 
u g/m l tc«r« «fc 5 tcPSL/i, 8B®i 1 2^cru- 

L*S« L. JRftl 3 H«K Ml O t/tz-MSC X 0# 

[0023] cn^cO^M^U^ ^ y >itf*:c73S 

ODvS14$:. T.Ohse, etal., Porphyrins, 6, 137 (19 
97) lZiffiL2tlX^&?m<,zmi>X . Xb77'h7n- 
J£fc:J:&*SttlSR (0 2 ■ ) <07%fl2KlfigjR (k 
c a t ) t=J: OUHBLfc. k c . t ti^'J 7^'J ^ig«s 
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«HEPES/HEPES.NaW( P H8. 1) c a t C0m&±*WZb\ I C s 0 £ *HM*'h3 

KO 2 (0D M S 0?Mfc $: 3 6 8 CT'R{5?t, 0 2 - U3:^SOD?Stttti£V*. 
• Ofii:*iRJKifcflT'£> S 2 4 5 n mtO©3tJgcO^^<b [0024] 

. &JS^:? -f U i'fittStf ffiBtffcB*fc*i »t* [ft 2 ] 
k c .t^IC 50 £<KeD£l2fc:ijr$\ =&r*3. k 

[X 1 O-M-'s-'] j h H/m 1 ] 

Cu.Zn-SOD 23 1 0 0.3 
F e TM4 P y P 2 2 0.8 
FeTM4PyMPP 5. 4 1. 6 
F e DM4 PyDPP 3.8 1.8 
Mn TM4 P y P 2 2 0.7 
F e T S P P 



[0 0 2 5] S^t, mfflMtf^'t&MJ&fiSOD'i£& 

( • OH) (4 s A\z°>h7>v7°%\t UDMPO» 
[0 0 2 6] 02£. LLC • WRC • 2 5 6$fflSS^4: 

mwr>i3ttv'&&mi$jv7 * o (ioom 

g/ml) ^^^Mi^KSt-fbPS (50jug 

/m i ) zm^timmmcoKmmzffr?. llc-wr 

C • 2 5 6a^h'jA7^«aCJ;5Ite# 

M^it^T't4SODvStti>4t/- OH^f^-i^Fe 
TM4PyP^t>^^tn3SS»m2r^L^. Wirt: SO 

tli. Fe«iflsH«flfcM/£ • OH«4ifg£^-fC 

u£gflsT14, SODJStt* 1 ®^*:*), FefifMCJt^T 

[0 0 27] l9ie<o*S««rSOD?gtt<oj&»t=5r 

zmmm <o 2 • > w^flausgR <k c a t > <o 
mtmzmsiznk-t. m3<p(?>mmi±. 10* xk 
c a t (m- 1 s - 1 ) mMztmimmcom 

(42 3 00X 1 06 (M- 1 s - 1 ) Tfcofc. 

S_3 »«*A>7w 2 

FeTM4PyP 
F e TM4 P y MP P 
F e DM4 PyDPP 
Ma TM4 P y P 



[0028] fttemimhii. *ttv&&mi&v7 
4 v ysmcoffifflMwimmiz^x&mLtz. mm 

[0 02 9] F e TM4 P y P : — ffl& ( 1 ) OA 
r, , Ar 2> Ar 3l RXf^ Ar 4 
4 — fj & &fg#. 

FeTM4 PyMPPP : — ^ (DWAr, „ Ar 
2 , aVAr 3 ^ N 4 -f Vi/JVmX'fo 

0. Ar 4 ^7x-/«tl,S« 
Fecis-DM4PyDPP: — (I) (DA 

r, . s^Ar 2 ^ N-^/p-4-tryy/i^-C'#> 

0, Ar 3 , %XfAr 4 &7 *-)V&X*>&mkfo. 
Fetrans-DM4PyDPP : — JKst ( 1 ) CO A 
r ! „ SVA r 3 ^ N - ^ ^-/V - 4 - 1° U i^ST'^ 
0 . A r 2 , RX/A r 4 *<7x^itl>§», 

[0030] imm^mmmimmmmzm^x 

Ltz. S h\,zm=Hfcftftm± *)MMftco#J]s7 i V >Vk 

[003 1] 
[^3] 

gt>>a»* c f mo i /anai 

1 . 4 ± 0. 1 

1 . 9 ± 0. 2 

11 ±0.8 

1 . 4 ± 0 . 2 



F e T S P P 

[0032] iBMctt<oaiv^/i^7 * y 

ia^*Wfg*«»V^ fcs6*WI8Silfc. #(CF e DM4 P 



1 . 0 ± 0 ■ 1 

y D P Pl45SB#f3^ a nffiktfimmzWiL 
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[00 33] &tz. Ztl&CDtt&M < 1 OO^g/m 

^)teS*04t=^. 04#<Oil=fc9HiFeTM4P 
yP£. IAEP(iFeTM4PyMPPSr. MH^epti 
FeDM4PyDPPH*lWSU^6. i£MLfz 
fflmH. W-*-7 7b (Walker rat) ^**«7)L 
LC • WRC ■ 2 5 6 MUST* 9. lOO/i 
g/mlOiflteffifflLfc. 14«(il«ia^» 



[00 34] *V{afc7x-/P£2ffl£3Pr<&FeDM 
4PyDPP(i 8&Jn«2 4 B«BJairtTKBr^T«a»IB 
Jfi£J8SS§-£fc. ffimi&mZ. FeDM4PyDPP> 
FeTM4PyP>FeTM4PyMPPC0lt^L 
fc. 

[0035] LD 5 o (Median Lethal Dose : fflUS: 5 

[0036] 
[3*4] 



»4 »a^7-f!)>MttOk..,<ltLD. 



[pM/'m 1 ] 



F e TM4 P y P 

F « TM4 P y MP P 

F e DM4 P y D P P 

F e TM4 P y P 

F $ T S P P 



2 2 
S . 4 



4 6 
15 0 



[0037] 3F%fl5»e5@R ( k c . t ) »J, it^V 
^mmmcom^-tmzi&TL. FeTM4PyP>Fe 
T M 4 P y M P P > F e D M 4 P y D P P CO JII i: ^ o 
fc. L*>U FeDM4PyDPPIiffiUWf){.SO 

d vstt^w lt *> o s v ^mw^'^ixjt ta&ftm s- m% 

o£ 9. FeDM4 PyDPPc^Bfcfc'ftklJ; 0 

^wv^oms*^ l < ii^-r & £ 1 1 * o y« 
bjh^m^j: ssoD«tt<oi5Ts»v\ mttzm 

[0038] mz^wmit^^numzm-hft 

4»ITI,67^ hv>fyycjfflv^. jEfS«W& (B 
RL-3A) CO^WIUfc^oTt. ttft*@5l^t. 
H5*co||^Lep(4rj^ha-;W?:^L. HES^EPteF e 
TM4PyP*ttLfc«^^U HH^QKiMnT 
M4PyP»U^^l« &*.ep«±^-f Nv>f 

Bflfc&W'U »7 0«rBiafcti0tc=flr*. 

t,zi*&tA,£§mi:-$-Z%^c\btfi)fr&. 
[0039]$^^ *fMH^t^Hrr** F e TM4 
PyP£«*eo*6£T\ (BRL-3AI1) 
tfflBfa (Wa l k e r 2 5 6«) tf)ig§iM* Ktt 



«ffiaS:^f . « WC(S . F e TM4 P y P Wjftfc** 5 
0 m g/m l 5 0 %fSK«C . S 4>fc« 

^10 0wg/ml T'{S^4 0 9tfgJKfcffiT-T6^fc: 

fla^=*fL•C{i(5k^k'I^PSr^■^=5rV^k*^*>^■l». 
[0040] J2Lh<otS«*»fe . *fffiBco^«W4, ^ 

nX'h hZ.b ■mm Liz. z\<7>£otc*l]-XMzZ:h 

mmu . *mm *c «t * < t 

£>9, ^BBti»fffl^-^^-XAt=:J:SS*iHa^^ 

EastBj&ifett » unxi&mniz x o s^-r & <r k wx- 
X 0 „ SWUM-* d k . M^MKi 9iS 

t gm8Whc\t&x'%&. 

[004 1] 

[ h»j ] mz^mm zmmmizm^ ^xmmnzmm 
&\ 

[0042] mwn (tfv^vymcD^&L) 

Hon75X3tftlii>tfcNa 2 S0 4 T'JSbKLTfc 
Ufc7nt^ySl3 0 Om 1 *Aix. ^ST\ 1 1 O'C 
t'O-XT/Uv* b H7. 5ml (0. 0707fcl). 
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t'Jy'y-4-WtH12. 5ml (0. 1165 
mo 1 ) £A*"U tm. igMfiLfc. JKwe. ta-/H 
2. 5ml (0. 1863mol)^o<«TL 

JBE: Wb^f-i^^i o o %-►->< 5 

1^>9 5%) -&$H>?4 'jy (TPP. MPyTPP. 
DPyDPP. TPyMPP. TPyP) Sr^JSffSM L 
!t. 4-HIIiDPyDPP^c i sft, transftc£:# 

MR-CHBLfc. lR*«*«;2%/Sofe. 

[00433 mmm 2 < ^7 * u ><r>^Mt ( * v 

H-?P77^3tl^y-;H 0% ( 3m 1 ) /?oo 
9 0% ( 2 7m 1 ) 0)jggE&A*l. -f U 

XMPyTPP^O. 077g(l. 3X10 
-^MoD.DPyDPP^O. 235g(3. 
8X 1 0- 4 mo 1 ) . TPyMPP(^^0. 251 
i H-NMR [2 7 0MHz. D 
DMPyDPP 



[0046] H5S0IJ3 (#>U7 4 U ><^CT>±m ( F e ) 
z£A) 

Zon75XataA?Ml (pH4. 05) £1 
5 0ml A^l. 8 0°C. M^TT'. &tf)V7 4 'J > ( D 
MPyDPP^IJO. 257g (2. 7X10" 4 
moll.TMPyMPP^iiO. 207g (1. 
8X 1 0- 4 mo 1 ) ) ttaJL. (FeC 1 3 ) 

4*%m*-tf}V7 4 Vycvmi Ofg^E/kft (DMPyD 
PPCMltO. 425g(2. lXl0-3mo 
l) s TMPyMPPCTLTO. 382g (1. 9X 

i o- 3 mo i ) ) a*u l^rttuv-v i sX 

<E5£ffl : -f *V£8lfgf|§H P20. BRI&gg : *-* 
l 0%/X?J-)V90%) TattlL3t»4MiL. » 
«*S*1*«fflK«*ffV^Fe DMPyDPP. FeT 
M P y M P P Srftrt: . iR^tiift 7 0 o . 

[0047] mmm* mmm) 



g (3. 9X 10- 4 mo 1 ) ) fcilflifc. X+)Vtet 
^NJK^i5[^4fS^;Pfic7)p - h;Px>-7.y^>-®! 
Jrf^-yMMPyTPPlCfcfLTiiO. 120ml (6. 
4xl0-4 mo l) . DPyDPPCMLtttO. 5 
7ml (3. 1 x 1 0- 3 mo 1 ) . TPy MPPt*f 
LTJiO. 88ml (4. 7 X 1 0 ~ 3 m o 1 ) ) £ Jp 

3 5°c. mmTX'MftLxm&Rjfcmttz. mm* 

mitfk. iE»5:ffV«MPyTPP (MPyTPP 
£-X-f-/WISLfc*>tf» . DPyDPP (DPyPPP 
^-X^/HfcLfcttf)) . TMPyMPP (TPyMPP 

[0044] TMPyMPPIii^tlO^^/-^ 

fcBJRUI:. DMPyPPP^Ji^StliapSrcOT, 

ftMMPyTPPI4* £7F»T*> itc<Z>X\ ZZ X'H®. 

m-t& z t #^ j~/wt<Dmmiz nmr 

Tlfo^ <@7. H8XVia9#Hg) . JRM4 5% 
tz->fz. 
[0045] 
MSO-d 6 ] : a 

9.4 8 (8H. 2, 6-e'J^VV) 
9. 2 0 (8H. fO-;W-y9) 
9. 0 0 (8H. 3, 
4. 73(1 2H. N-^f-;U) 

3. 1 0 ( 2H. |*jg&tTC7-;W) 
9. 71-7. 30 (46H) 

4. 9 6 ( 9H. N-X+JV) 
2. 7 4 ( 2H. F*|gfft°CJ-;k) 
9. 44-7. 07 (40H) 
4. 7 1 ( 6H. N-*?-^) 
2. 9 0 ( 2H. ftgflt°o-;P) 

3Kffl?fc:»U 10m 1 OOOHHRTSfrMHtU 
lSAJitt«gffi#CO^tffiUS D M S O . 

Mrmiz&L. iom i oooeMrafrM««± 
(atft) . WB^iwi««fc. zcom. LLC-W 

RC-2 5 6|BI{iEag 1 e' s essentia 
1 medium (l^T. E-MEMhit. ) » BR 
L-3AiiiiHam' s F-12K(klT\ F-l 

2Kt«f„ ) *javvt*6«ui. 

[0048] HSfiflJ 5 ( « (I»B£ti:fPfiS ) 

«a«u isaes^L. 10m 1 o oomets* 

±m^i^X ME MS: in *S583». l 2Kcoy-' 
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4 •visx.iz i i m i -f-omtfz . i &nm&rc 
^sLT«&f*$*tA^, mmm&i o-ioo 

u g/m 1 J; o izmm Ltz&#>\sy 4 y 

iXV-f W^>C. X(4#/l^T5>^£»U J§ 

^ts^A^o fPfifi{A-^^m ( 0 . 5-12 0 

a*u i 5ttmgm&izxtitc. mmPBsx-m& 

U StA'PBSSrAiX. t£*t»£t (OLYMPUS 

fflzmtzmmmk i mt - 2 ) xmrnv , ( o 

lym pus a mm^mmmm^ odei 

PM-10-A) iltii^^^h'JA'y 
ftfciHIBU fflMtkftmZM-liiLtz. IilkO#Ji[I$:0 1 
[0049] 

R*£b 1*0*^9 ( • OH) £3!3fr$-£;r fcfc 

ftmzirr < y >-iStt£*njW6. 

[01] 



$§teRVtmfcwm<nmfflmzn^&w$mt:?'? yit 
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